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arcuate conical expansion cone segments interleaved among the longitudinal slots; 
and 

an actuator tor adjusting the tubular adjustable expansion cone, comprising: 

a first tubular member coupled to the adjustable tubular expansion cone denning a plurality of first 

radial passage and comprising a plurality of internal flanges interleaved among the first radial 

passages; 

a second tubular member received \vimin the first tubular member defining a plurality of second radial 
passages interleaved among the first radial passages and comprising a plurality of external 
Danges interleaved among the first and second radial passages and the internal flanges; and 

a tubular expansion cone coupled to the second tubular member for radially expanding the tubular 
adjustable expansion cone. 

20. A method of plastically deforming and radially expanding a tubular member, comprising: 
positioning an adjustable tubular expansion cone within the tubular member, and 

increasing the size of tbe adjustable tabular expansion cone within the expandable tubular member, 
comprising: 

positioning a tubular segmented expansion cone within the tubular member, 

positioning a tubular expansion cone within the tubular member; and 

displacing the tubular expansion cone relative to the tubular segmented expansion cone. 

21 . An apparatus for plastically deforming and radially expanding a tubular member, comprising', 
means for positioning an adjustable tubular expansion cone within the tubular member; and 
means for increasing the size of the adjustable tubular expansion cone within the expandable tubular 

member, comprising: 

means for positioning a tubular segmented expansion cone within the tubular member, 
means for positioning a tubular expansion cone within the tubular member, and 
means for displacing the tubular expansion cone relative to the tubular segmented expansion 
cone. 

22. An apparatus for forming a wellbore casing within a wellbore within a subterranean formation, comprising: 

a tubular support member, 

an adjustable expansion device coupled to the tubular support member; 
an actuator coupled to the tubular support member for adjusting the circurnferential size of a 
segmented outer surface of the adjustable expansion device; 
an expandable tubular member coupled to the tubular support member defining a longitudinal passage for 
receiving the tubular support member, the adjustable expansion device, and the actuator, and 

one or more sealing members for sealing the interface between the tubular support member 
and the expandable tubular member. 



13 

AMENDED SHEET (ARTICLE 19) 



WO 2003/016669 



PC1WS2002/024399 



23. The apparatus of claim 22, wherein the adjustable expansion device comprises: 

a tubular body defining a plurality of longitudinal slots and comprising a plurality of internal 
arcuate expansion segments interleaved among the longitudinal slots. 

24. The apparatus of claim 22, wherein the actuator comprises: 

a first tubular member coupled to the tubular support member defining a plurality of first 
radial passage and comprising a plurality of internal flanges interleaved among the first radial passages; 

a second tubular member received within the first tubular member defining a plurality of 
second radial passages interleaved among the first radial passages and comprising a plurality of 
external flanges interleaved among the first and second radial passages and the internal flanges; and 

an expansion device coupled to the second tubular member for radially expanding the 
adjustable expansion device. 

25. A method of forming a wellbore casing within a wellbore within a subterranean formation, comprising: 
positioning an expandable tubular member and an adjustable expansion device within the 
wellbore; 

increasing the circumferential size of a segmented outer surface of the adjustable expansion 
device within the expandable tubular member, and 

plastically deforming and radially expanding the expandable tubular member using the 
adjustable expansion device. 

26. The method of claim 25, wherein increasing the size of the adjustable expansion device within the 
expandable tubular member comprises: 

positioning a segmented expansion device within the expandable tubular member; 
positioning an expansion device within the expandable tubular member, and 
displacing the expansion device relative to the segmented expansion device. 

27. An apparatus for forming a wellbore casing within a wellbore within a subterranean formation, comprising: 

means for positioning an expandable tubular member and an adjustable expansion device 
within the wellbore; 

means for increasing circumferential size of a segmented outer surface of the adjustable 
expansion device within the expandable tubular member; and 

means for plastically deforming and radially expanding the expandable tubular member using 

the adjustable expansion device. 

28. The apparatus of claim 27, wherein the means for increasing the size of the adjustable expansion device 

within the expandable tubular member comprises: 

means for positioning a segmented expansion device within the expandable tubular member, 
means for positioning an expansion device within the expandable tubular member; and 
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means for displacing the expansion device relative to the segmented expansion device. 

29. An adjustable expansion device for plastically deforming and radially expanding a tubular member, 
comprising: 

an adjustable tubular expansion device; and 

an actuator for adjusting the tubular adjustable tubular expansion device. 

30. The adjustable expansion device of claim 29, wherein the adjustable tubular expansion device comprises: 

a tubular body defining a plurality of longitudinal slots and comprising a plurality of internal 
arcuate expansion segments interleaved among the longitudinal slots. 

3 1 . The adjustable expansion device of claim 29, wherein the actuator comprises: 

a first tubular member coupled to the adjustable expansion device defining a plurality of first 
radial passage and comprising a plurality of internal flanges interleaved among the first radial passages; 

a second tubular member received within the first tubular member defining a 
plurality of second radial passages interleaved among the first radial passages and comprising a 
plurality of external flanges interleaved among the first and second radial passages and the internal 
flanges; and 

an expansion device to the second tubular member for radially expanding the tubular 
adjustable expansion device. 

32. A method of plastically deforming and radially expanding a tubular member, comprising: 

positioning an adjustable expansion device within the tubular member; and 
increasing circumferential size of a segmented outer surface of the adjustable expansion 
device within the expandable tubular member. 

33. The method of claim 32, wherein increasing the size of the adjustable expansion device within the tubular 
member comprises: 

positioning a segmented expansion device within the tubular member; 
positioning an expansion device within the tubular member, and 
displacing the expansion device relative to the segmented expansion device. 

34. An apparatus for plastically deforming and radially expanding a tubular member, comprising: 

means for positioning an adjustable expansion device within the tubular member; and 
means for increasing the circumferential size of a segmented outer surface of the adjustable 
expansion device within the expandable tubular member. 

35. The apparatus of claim 34, wherein the means for increasing the size of the adjustable expansion device 
within the tubular member comprises: 
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means for positioning a segmented expansion device within the tubular member; 

means for positioning an expansion device within the tubular member; and 

means for displacing the expansion device relative to the segmented expansion device. 

36. An apparatus for forming a wellbore casing within a wellbore within a subterranean formation, comprising: 
a tubular support member; 

an adjustable expansion device coupled to the tubular support member, comprising: 
a body defining a plurality of longitudinal slots and comprising a plurality of internal 
expansion segments interleaved among the longitudinal slots; 

an actuator coupled to the tubular support member for adjusting the size of the adjustable 

expansion device, comprising: 

a first tubular member coupled to the tubular support member defining a plurality of 
first radial passage and comprising a plurality of internal flanges interleaved among the first radial 



a second tubular member received within the first tubular member defining a plurality of 
second radial passages interleaved among the first radial passages and comprising a plurality of 
external flanges interleaved among the first and second radial passages and the internal flanges; and 

an expansion device coupled to the second tubular member for radially expanding the 
adjustable expansion device; 

a shoe releasably coupled to the adjustable expansion device; 

an expandable tubular member coupled to the shoe defining a longitudinal passage for 
receiving the tubular support member, the adjustable expansion device, and the actuator, and 

one or more sealing members for sealing the interface between the tubular support member 
and the expandable tubular member. 

37. A method of forming a wellbore casing within a wellbore within a subterranean formation, comprising: 
positioning an expandable tubular member and an adjustable expansion device within the 
wellbore; 

increasing the size of the adjustable expansion device within the expandable tubular member, 
comprising: 

positioning a segmented expansion device within the expandable tubular member, 
posraoning an expansion device within the expandable tubular member; and 
displacing the expansion device relative to the segmented expansion device; and 
plastically deforming and radially expanding the expandable tubular member using the 
adjustable expansion device. 

38. An apparatus for forming a wellbore casing within a wellbore within a subterranean formation, comprising: 
means for positioning an expandable tubular member and an adjustable expansion device 
within the wellbore; 
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means for increasing the size of the adjustable expansion device within the expandable tubular 
member, comprising: 

means for positioning a segmented expansion device within the expandable tubular member, 
means for positioning an expansion device within the expandable tubular member; and 
means for displacing the expansion device relative to the segmented expansion device; and 
means for plastically deforming and radially expanding the expandable tubular member using 
the adjustable expansion device. 

39. An adjustable expansion device for plastically deforming and radially expanding a tubular member, 
comprising: 

an adjustable tubular expansion device, comprising: 

a tubular body defining a plurality of longitudinal slots and comprising a plurality of internal 

expansion segments interleaved among the longitudinal slots; and 

an actuator for adjusting the adjustable tubular expansion device, comprising: 

a first tubular member coupled to the adjustable tubular expansion device defining a plurality 

of first radial passage and comprising a plurality of internal flanges interleaved among the first radial 

passages; 

a second tubular member received within the first tubular member defining a plurality of 
second radial passages interleaved among the first radial passages and comprising a plurality of 
external flanges interleaved among the first and second radial passages and the internal flanges; and 

an expansion device coupled to the second tubular member for radially expanding the 
adjustable tubular expansion device. 

40. A method of plastically deforming and radially expanding a tubular member, comprising: 

positioning an adjustable tubular expansion device within the tubular member; and 
increasing the size of the adjustable tubular expansion device within the expandable tubular 
member, comprising: 

positioning a tubular segmented expansion device within the tubular member; 
positioning an expansion device within the tubular member; and 
displacing the expansion device relative to the segmented expansion device. 

41 . An apparatus for plastically deforming and radially expanding a tubular member, comprising: 

means for positioning an adjustable expansion device within the tubular member; and 
means for increasing the size of the adjustable expansion device within the expandable tubular 
member, comprising: 

means for positioning a segmented expansion device within the tubular member; 

means for positioning an expansion device within the tubular member; and 

means for displacing the expansion device relative to the segmented expansion device. 
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<P A method of radially expanding and plastically deforming a tubular member, comprising: 

positioning an adjustable expansion device within the tubular member, 
adjusting a size of the adjustable expansion device within the tubular member, and 
displacing the adjustable expansion device relative to the tubular member by pulling the 
adjustable expansion device through the tubular member using fluid pressure. 

43 A system for radially expanding and plastically deforming a tubular member, comprising: 

means for positioning an adjustable expansion device within the tubular member, 
means for adjusting a size of the adjustable expansion device within the tubular member; and 
means for displacing the adjustable expansion device relative to the tubular member by 
pulling the adjustable expansion device through the tubular member using fluid pressure. 



44. A method of radially expanding and plastically deforming a tubular member, compnsmg: 
positioning an expansion device within the tubular member; and 
displacing the expansion device relative to the tubular member by pulling the expansion 
device through the tubular member using fluid pressure. 

45 A system for radially expanding and plastically deforming a tubular member, comprising: 
means for positioning an expansion device within the tubular member; and 
means for displacing the expansion device relative to the tubular member by pulling the 
expansion device through the tubular member using fluid pressure. 
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